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^ (54) Title: COATED DEGRADABLB CHEWING GUM WITH IMPROVED SHELF LIFE AND PROCESS FOR PREPARING 
VO SAME 

^ (57) Abstract: A coated chewing gum element comprising about 25 to 99.9 % by wdght of a chewing gum centre comprising 
^ at least one environmentally degiadable dastomeric or resinous polymo- and about 0.1 to 75 % by weight of an outer coating an 
processes for providing the chewing gum. The outer coaling is a hard sugar or sugarless coating, a film coating or a soft coating. The 
0 application of an outer coating prevents degradation of the degradable polymers prior to chewing due to physical or chemical effects, 
J>. thereby improving the shdf life of the environmentally degradable chewing gum. After chewing, the chewing gum will degrade in 
1^ the environment and can be removed more readily than chewing gum based on non-degradable polymers. 
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COATED DEGRADABLE CHEWING GUM WITH IMPROVED SHELF 
LIFE AJSD PROCESSES FOR PREPARING SAME 

FIELD OF THE INVENTION 

5 

The present invention relates generally to the field of chewing gian manufecturing 
and in particular to chewing gums tiiat are more environmentally degtadable than 
currently available chewing gum products. Specifically, coated chewing gum 
products are provided having chewing gum centres comprising degradable 
10 elastomeric or resinous polymers, the presence of which renders chewed gum that is 
dropped more prone to degradation in the environment or easier to remove from 
sur£ices. 

15 TECHNICAL BACKGROUND AND PRIOR ART 

It is generally recognised that chewing gum that is dropped in indoor or outdoor 
environments gives rise to considerable nuisances and inconveniences due to feet 
that fhe dropped gum sticks firmly to e.g. street and pavement surfeces and to shoes 
20 and clothes of people being present or moving in the environments. Adding 

substantially to such nmsances and inconveniences is the feet that currently available 
chewing gum products are based on the use of elastomeric and resinous polymers of 
natural or synthetic origin that are substantially non-degradable in the environment. 

25 City authorities and others being responsible for cleanliness of indoor and outdoor 
environments flierefore have to exercise considerable efforts to remove dropped 
chewing gum, such efforts, however, being both costly and without satisfactory 
results. 

30 There have been attempts to reduce the nuisances associated with the widespread use 
of chewing gum e.g. by inq)roving cleaning mefliods to make them more effective 
witih regard to removal of dropped chewing gum remnants or by incorporating anti- 

CONFIRMATION COPY 
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Sticking agents into chewing gum fonnulations. However, none of tiiese precautions 
have contributed signijBcantly to solving the poUution problem. 

Recently, it has been disclosed, e.g. in US 5,672,367 that chewing gum may be made 
5 from certain synthetic polymers having in then: polymer chains chemically unstable 
bonds that can be broken under the influence of li^t or hydrolytically into water- 
soluble and non-toxic components. It is mentioned in this patent that chewing gum 
made from such polymers that are referred to as biodegradable are degradable in the 
environment. 

10 

WO 01/01788 discloses ingestible and degradable chewing gum based on a gum base 
of enzymatically hydrolysed proteins, in particular zein. 

The fact that a chewing gum base component is physically, chemically or 
15 biologically degradable, however, gives rise to product stability problems, as the 

degradation which it is intended shoiild progress after chewing of the gum may occur 
at a significant level during storage of such degradable chewing gum products, in 
otibier words, the shelf life of chewing gum comprisiag, as a gum base con^onent, a 
degradable polymer, may be unacceptably shortened e.g. due to moisture conditions 
20 or Ught An additional significant problem associated with such degradable chewing 
gums is that otherwise desirable chewing gum additives such as acids, flavour and 
active ingredient components incorporated into a degradable chewing gum 
formulation may, during storage of the finished products, have a deteriorating effect 
on the masticatory quaUty and oflier desired properties of the chewing gum due to 
25 incipient, pre-mature degradation inadvertently caused by such additives. 

It has been now been found fliat fite above pre-chewing deteriorating effects on 
chewing gum comprising degradable polymers can be substantially reduced by 
providing the chewing gum centres witii a protective outer coating. Moreover, and 
30 unexpectedly, it was found that, in spite of the more delicate nature of the degradable 
polymers, it was possible to subject the degradable chewing gum to conventional 
coating processes, implying that the chewing gum centres are conteicted with 
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moisture, essmtMy without detectable inadvertent degradation of the degradable 
gum base polymeis. 



5 SUMMARY OF THE INVENTION 

Accordingly, the present invention pertains in a first aspect to a coated chewing gum 
element comprising about 25 to about 99.9% by weight of a chewing gum centre 
comprising at least one environmentally degradable elastomeric or resinous polymer 

1 0 and about 0. 1 to about 75% by weight of an outer coating. In one preferred 
embodiment, the outer coating causes, prior to chewing of the chewing gum, a 
reduction of tiie rate of degradation of the at least one enviroiraientally degradable 
elastomeric polymer as compared to a chewing gum of the same composition that is 
not coated. In accordance with the invention the outer coating can be a hard coating, 

15 a soft coating er a fihn coating of any type that is known in the art, or a combination 
of such coatings. 

In a further aspect there is provided a hard coating process for preparing a chewing 
gum element as defined above, comprising the steps of (i) preparing a chewing gum 

20 mass comprising at least one environmentally degradable elastomeric or resinous 
polymer, (ii) forming said chewing gum mass in to a desired gum centre form, (iii) 
subjecting the thus formed chewing gam centres to at least one coating cycle 
comprising applying onto the gum centres an aqueous solution of a coating agent, 
and (iii) repeating said cycle until the coating layer constitutes 0.1 to 75% by weight 

25 of the chewing gum element. In one presently preferred embodiment, the coating 
agent applied in the hard coating process is a sugarless coating agent, e.g. a polyol 
including as examples sorbitol, maltitol, mannitol, xylitol, erythritol, lactitol and 
isomalt or e.g. a mono- di-saccharide including as example trehalose.. 

30 In a still furfher aspect the invention relates to a process for coating a chewing gum 
element as defined above, comprising the steps of (i) preparing a chewing gum mass 
comprising at least one eaiviroimientally degradable elastomeric or resinous polymer. 
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(ii) foiming said chewing gum mass into a desired chewing gum centre fonn, such as 



a stick, (iii) flying onto at least a part of the thus formed chewing gum centres an 
edible fihn conq>rising at least one edible fihn-foiming agent and optionally, a wax 
to thereby obtain an at least partially coated chewing gum element comprising from 
5 0.1 to 75% by weight of Ihe coating layer. In useful embodiments the fihn-forming 
agent is a cellulose derivative, a modified starch, a dextrin, gelatine, zein, shellec, 
gum arabic, a vegetable gum or a combination thereof. 

In yet another aspect the invention provides a soft coating process for obt ainin g a 
1 0 coated chewing gum element as dejSned herein, comprising the steps of (i) preparing 
a chewing gum mass comprising at least one environmentally degradable elastomeric 
or resinous polymer, (ii) forming said chewing gum mass into a desired chewing 
gum centre form, (iii) subjecting the thus obtained chewing gum centres to a soft 
coating process e.g. comprising alternately applying to the centres a non- 
15 crystallisable hydrogenated or carbohydrate syrup, e.g. comprising a starch 

hydrolysate or hydrogenated starch hydrolysate and a carbohydrate or hydrogenated 
carbohydrate powder until the soft coating layer constitutes 0.1 to 75% by weight of 
the chewing gum element Or alternatively a sugarfree soft coating e.g. comprising 
alternately applying to the centres a syrup of a polyol or a mono- di-saccharide, 
20 including as examples sorbitol, maltitol, mannitol, xylitol, erythritol, lactitol and 
isomah or a mono- di-saccharide including as example trehalose, and a sugarfree 
polyol or mono- di-saccharide powder, e.g. sorbitol, maltitol, mannitol, xylitol, 
erythritol, lactitol and isomalt or e.g. trehalose powder until the soft coating layer 
constitutes 0.1 to 75% by weight of the chewing gum elem«it 

25 

According to the provisions of the invention, a biodegradable chewing gum may be 
obtained having advantageous bio-degradable properties both prior and subsequent to 
in-use-chewing of the gum. Some of the desired and obtained properties are more 
specifically, that the biodegradation is relatively in-active prior to use of the chewing 
30 gum, i.e. during distribution and that the biodegradation is primarily initiated when 
(and after) tiie chewing gum is used by the consumer. 



wo 02/076227 



PCT/DK02/00200 



5 

When keeping acids, flavors and active ingredients in the coat, i.e. components 
accelerating the biodegradation of the polymer of the gum base, these conq)onents 
may primarily activate Ihe biodegradation, when a user by chewing has mixed the 
substances into the biodegradable gum base. 

5 

Moreover, according to an embodiment of the invention, the coating itself is appUed 
as a hairier to biodegradation activated by environmental influenced biodegradation. 
The applied barrier may e.g. protect the bio-degradable polymers of the gum agamst 
humidity or Ught, both physical parameters accelerating the degradation of the 
10 polymer. When the chewing gum has been chewing, the barrier is gone and 
ineffective, tiiereby fecilitating tiie desired degradation. 
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DETAILED DISCLOSURE OF TBDE INVENTION 

It is a major objective of the present invention to provide storage stable chewing 
5 products that following chewing are more readily degraded in the environment if 
improperly dropped or discarded here by the user and/or which, relative to chewing 
gum comprising conventional non-degradable polymers, can be removed more 
readily mechanically and/or by the use of cleaning agents and which, prior to being 
subjected to chewing, have a satisfactory shelf life. 

10 

The chewing gam products of the invention are coated chewing gum elements 
comprising a chewing gum centre comprising at least one environmentally 
degradable elastomeric or resinous polymer and an outer coating. In a preferred 
embodiment, the chewing gum element is such an element where the presence of the 

15 outer coating, prior to chewing of the chewing gum, causes a reduction of the rate of 
degradation of Hie at least one environmentally degradable elastomeric polymer as 
compared to a chewing gum of the same composition that is not coated. It will be 
appreciated lhat the "rate of degradation" refers to the rate whereby the average value 
for the molecular weight (number average, Mn or weight average, Mw) of the 

20 degradable polymer is reduced during storage. 

As used herein, the term "chewing gum centre" refers to a piece or body of chewing 
g lim that is of an appropriate size and form to make up a finished chewing gum 
element when provided with 0.1 to 75% by weight of an outer coating. GeneraUy, a 

25 chewing gum centre is provided by admixmg a chewing gum base part comprising 
water-insoluble polymers and a chewing gum additive part consisting predominantly 
of water soluble components. As used herein, the expression "gum base component" 
refers to any component that is conventionally used in the industry to provide the 
water insoluble part of the chewing gum, generally being referred to as the gum base, 

30 that determines the masticatory properties of the final chewing gum product and 

which typically constitutes 10 to 99% by weight (preferably 10 to 50% by weight) of 
the total chewing gum centre formulatioiL 
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A coated chewing gum element, as described hOTein, may con^)rise about 25 to about 
99,9 % by weight of a chewing gum centre conq>rising at least one environmentally 
degradable elastomeric or resinous polymer and about 0,1 to about 75% by weight of 
5 an outer coating. This goes for all aspects and embodiments described herein. 

Chewing gum base formulation 

Generally, a chewing gum base formulation comprises one or more elastomeric com- 
pounds which may be of synlhetic or natural origin, one or more resinous 
1 0 compounds, one or more elastomer plasticizers also known as resins, fillers, 
softening compounds and minor amounts of miscellaneous ingredieuts such as 
antioxidants and colorants and others. 

As defined herein, the chewing gum centre comprises at least one physically, 
15 chemically or biologically degradable elastomeric or resinous polymer. Such 
polymers can, in contrast to currently used types of elastomers and resins, be 
degraded in the environment after mastication of the chewing gum, thereby giving 
rise to less environmental pollution than chewing gums based on non-degradable 
polymers, as the used chewing gum will eventually dismtegrate and/or can be 
20 removed more readily by physical or chemical means &om the site where it is 
dumped. 

As used herein the expression "degradable polymer" refers to a chewing gum base 
component or a chewing gum base which, after dumping the chewing gum or even 

25 during chewing, is capable of undergoing a physical, chemical and/or biological 
degradation whereby the dumped chewing gum waste becomes more readily 
removable from the site of dumping or is eventually disintegrated to lunq)s or 
particles which are no longer recognisable as being chewing gum remnants. The 
degradation or disintegration of such degradable polymers can be effected or induced 

30 by physical factors such as temperature, Ught, moisture, by chemical factors such as 
hydrolysis caused by a change in pH or by the action of appropriate oizymes capable 
of degrading the polymers. 
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In the present context, suitable examples of such environmentally or biologically 
degradable chewing gum base polymers include a polymer selected from the group 
consisting of esters, carbonates, ethers, amides, urethans, peptides, homopoiymers of 
5 amino acids such as polylysine, and protems including derivatives hereof such as e.g. 
protein hydrolysates including a zem hydrolysate. 

Preferred polymers mclude polymors selected from the group consisting of 
degradable homopoiymers, copolymers, terpolymers, and graftpolymers. 

10 

A preferred compound is a polyester and particularly useM conqwunds of this type 
include polyester polymers obtained by the polymerisation of one or more qrcUc 
esters as disclosed in US patent No. 5,672,367 which is incorporated herein by 
reference. The polymers disclosed in this reference are characterised by having 
1 5 chemically unstable bonds in the polymer cham which can be broken e.g. 
hydrolytically or by exposure to light 

An important feature of the degradable polymers as used herein is that they contain 
chemically unstable bonds that can be broken in the chewed chewing gum under 

20 environmental conditions. In the present context, tiie term "environmental condition" 
denotes indoor and outdoor locations and the temperature, light and humidity 
conditions prevailing in such environments. It will be appreciated that the rate of 
degradation of the degradable polymer m chewmg gum remnants dropped in a given 
environment will depend on the above physical conditions. In preferred 

25 embodiments, the degradable polymer is one where, under any given environmental 
conditions except extreme cold temperature conditions, i.e. at temperatures below 
0°C, at least 5% of unstable bonds, preferably at least 10%, more preferably at least 
15% including at least 25% of unstable bonds are broken after one month to 12 
montiis under environmental conditions. 

30 

In presently preferred embodiments, the at least one degradable elastomeric or 
resinous polymer of the coated chewmg gum element is a polyester polymer made 
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from a cyclic ester selected from the group of a lactide, a glycolide, trimethylene 
carbonate, 6-valerolactone, /3-propiolactone and 6-caprolactone. Such polymers may 
be homopolymers, co-or terpolymers, including block or graft co-polymers, such as 
e.g. a copolymer of lactide and e-caprolactone including such a copolymer wherein 
5 the initial molecular weight ratio between the lactide and 6-caproIactone is in the 
range of 99:1 to 80:20 such as in the range of 95:5 to 90:10, and a copolymer of €- 
caprolactone and 5-valerolaictone. • 

Generally, chewing gum base formulations include elastomeric and resinous 
1 0 polymers of different molecular weights. Accordingly, the degradable polymer can 
be of an averse molecular weight (Mw) that is in the range of 1 ,000 to 9,999 g/mol, 
the range of 10,000 to 99,999 g/mol or the range of 100,000 to 1,000,000 g/mol. 

The chewing gum centres as defined above may comprise a gum base part where all 
15 of the elastomeric or resinous components are degradable polymers. However, it is 
within the scope of the invention that the gum base part, in addition to one or more 
degradable polymers, contains a proportion of non-degradable polymeric elastomers 
and/or resins which may be natural or synthetic polymers. The proportion of such 
non-degradable polymers may be in the range of 1-99% by weight including the 
20 range of 5 to 90% by weight such as in the range of 10-50% by weight 

In this context, usefiil synthetic elastomers include, but are not limited to, synthetic 
elastomers listed in Food and Drug Administration, CFR, Title 21, Section 172,615, 
the Masticatory Substances, Synthetic) such as polyisobutylene with a gel 

25 permeation chromatogr^hy (GPC) average molecular weight in the range of about 
10,000 to about 1,000,000 including the range of 50,000 to 80,000, isobutylene- 
isoprene copolymer (butyl elastomer), styrene-butadiene copolymers e.g. having 
styrene-butadiene ratios of about 1:3 to about 3:1, polyvmyl acetate (PVA) having a 
GPC average molecular weight in the range of 2,000 to about 90,000 such as the 

30 range of 3,000 to 80,000 where the higher molecular weight polyvinyl acetates are 
typically used in bubble gum base, polyisoprene, polyefliylene, vinyl acetate-vinyl 
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Isuiate copolymer e.g. having a vinyl laurate content of about 5 to about 50% by 
weight such as 10 to 45% by wei^t of tiie copolymar, and combinations hereof. 



It is e.g. common in the industry to combine in a gum base a synthetic elastomer 
5 having a high molecular weight and a low-molecular-weight elastomer. Presently 
prefered combinations of synthetic elastomers include, but are not limited to, 
polyisobutylene and styrene-butadiene, polyisobutylene and polyisoprene, 
polyisobutylene and isobutylene-isoprene copolymer (butyl rubber) and a 
combination of polyisobutylene, styrene-butadiene copolymer and isobutylene 
10 isoprene copolymer, and all of the above individual synthetic polymers in admixture 
vwfh polyvinyl acetate, vinyl acetate-vinyl laurate copolymers, respectively and 
mixtures thereof. 



Useful natural non-degradable elastomers include the elastomers listed in Food and 
15 Drug Administration, CFR, Title 21, Section 172,615, as "Masticatory Substances of 
Natural Vegetable Origin" including natural rubber compounds such as smoked or 
liquid latex and guayule and other natural gums including jelutong, lechi caspi, 
massaranduba balata, sorva, perillo, rosindinha, massaranduba chocolate, chicle, ' 
nispero, gutta hang kang, and combinations thereof The preferred synthetic 
20 elastomer and natural elastomer concentrations vary depending on whether the 
chewing gum in which the base is used is adhesive or conventional, bubble gum or 
regular gum, as discussed below. Presently prefrared natural elastomers include 
jelutong, chicle, massaranduba balata and sorva. 

25 In accordance with the invention, tiie chewing gum base components which are 
useful may include one or more resinous compounds contributing to obtain the 
desired masticatory properties and acting as plasticizers for the elastomers of the 
gum base composition. In the present context, usefiil elastomer plasticizers include, 
but are not limited to, natural rosin esters, often referred to as ester gums including as 

30 examples glycerol esters of partially hydrogenated rosins, glycerol esters of 

polymerised rosins, glycerol esters of partially dimerised rosins, glycerol esters of 
tally oil rosins, pentaerythritol esters of partially hydrogenated rosins, methyl esters 
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of rosins, partiaUy hydrogenated methyl esters of rosins, pentaerythritol esters of 
rosins. Other useful resinous compounds include synthetic resins such as terpene 
resins derived from alpha-pinene, beta-pinene, and/or d-limonene, natural terpene 
resins; and any suitable combinations of the foregoing. The preferred elastomer 
5 plasticizers will also vary dependmg on the specific appUcation, and on the type of 
elastomer(s) being used. 

A chewing gum base formulation may, if desired, include one or more 
fillers/texturisers including as examples, magnesium and calcmm carbonate, sodium 
10 sulphate, ground limestone, siHcate compounds such as magnesium and aluminium 
siUcate, kaolin and clay, aluminium oxide, siUcium oxide, talc, titanium oxide, 
mono-, di- and tri-calcium phosphates, ceUulose polymers, such as wood, and 
combinations thereof. 

15 The fiUers/texturisers may also inchide natural organic fibres such as firuit vegetable 
fibres, grain, rice, cellulose and combinations thereof. 

As used herein the temi "softener" designates an ingredient, which softens the gum 
base or chewing gmn formulation and encompasses waxes, fets, oils, emulsifiers, 
20 surfectants and solubilisers. 

A gum base formulation may, in accordance with the present invention comprise one 
or more fats e.g. taUow, hydrogenated tallow, any completely or partially 
hydrogenated animal fats, completely hydrogenated and partiaUy hydrogenated 
25 vegetable oUs or fats, cocoa butter, degreased cocoa butter, glycerol monostearate, 
glycerol triacetate, lecithin, mono-, di- and triglycerides, acetylated monoglycerides, 
fatty acids (e.g. stearic, palmitic, oleic and linoleic acids), and/or combinations 
thereof. 

30 To soften the gum base fiirther and to provide it with water binding properties, which 
confer to the gum base a pleasant smooth surface and reduce its adhesive properties, 
one or more emulsifiers is/are usually added to the composition, typicaUy in an 
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amount of 0 to 18% by weight, preferably 0 to 12% weight of the gum base. Mono- 
and diglycCTides of edible fetty acids, lactic acid esters and acetic acid esters of 
mono- and di- and triglycerides of edible fetty acids, acetylated mono and 
diglycerides, sucrose polyesters or sugar esters of edible fetty acids including tiiose 

5 disclosed in WO 00/25598, \^Wch is incorporated herein by reference, Na-, K-, Mg- 
and Ca-steaiates, lecithin, hydroxylated lecitiiin, glycerol monostearate, glycCTol 
triacetate, fetty acids (e.g. stearic, pahnitic, oleic and linoleic acids), propylgallates 
and combinations thereof are exai^ples of conventionally used emulsifiers which can 
be added to the chewing gum base. In case of flie presence of a biologically or 

10 phaimaceutically active ingredient as defined below, the formulation may comprise 
certain specific emulsifirars and/or solubilisers in order to disperse and release the 
active ingredient 

Waxes are conventionally used for the adjustment of the consistency and for 
15 softening of the chewing gum base when preparing chewing gum bases. In 

connection with the present invention any conventionally used and suitable type of 
wax may be used, such as for instance rice bran wax, polyethylene wax, petroleum 
wax (refined parafBn and microcrystalline wax), paraffin, bees' wax, camauba wax, 
andcandelillawax. 

20 

Furthermore, the gum base formulation may, in accordance with the present 
invention, comprise colourants and whiteners such as FD&C-type dyes and lakes, 
fruit and vegetable extracts, titanium dioxide and combinations thereof Further 
useful chewing gum base coniponeats mclude antioxidants, e.g. butylated 
25 hydroxytoluene (BHT), butyl hydroxyanisol (BHA), propylgallate and tocopherols, 
and preservatives. 

The composition of chewing gum base formulations which are admixed with 
chewing gum additives as defined below can vary substantially depending on the 
30 particular product to be prepared and on the desired masticatory and other sensory 
characteristics of the final product. However, typical ranges (weight%) of the above 
g lim base con^wnents are: 5 to 100% by weigth elastomeric compounds, 5 to 55% 
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by weight elastomer plastidzers, 0 to 50% by wd^t filler/texturiser, 5 to 35% by 
weight softeaer and 0 to 1% by weight of miscellaneous ingredients such as 
antioxidants, colourants, etc. 

5 Chewing gum additives 

A chewing gum centre formulation comprises, in addition to the above water- 
insoluble g lim base components, a generally water soluble part comprising a range of 
chewing gum additives. In the present context, the term "chewing gum additive" is 
10 used to designate any component, which in a conventional chewing gum 

manufecturing process is added to the gum base. The major proportion of such 
conventionally used additives are water soluble, but water-insoluble components, 
such as e.g. water-insoluble flavouring compounds, can also be included. 

15 In the present context, chewing gum additives include bulk sweeteners, high intensity 
sweeteners, flavouring agents, softeners, emulsifiers, colouring agents, binding 
agents, acidulants, fillers, antioxidants and otiier components such as 
pharmaceutically or biologically active substances, conferring desired properties to 
the finished chewing gum product. 

20 

Suitable bulk sweeteners include both sugar and non-sugar sweetening components. 
Bulk sweetMiers typically constitute flx)m about 5 to about 95% by weight of the 
chewing gum, more typically about 20 to about 80% by weight such as 30 to 70% or 
30 to 60% by weight of the gum. 

25 

UseM sugar sweeteners are saccharide-containing components commonly known in 
the chewing gum art including, but not limited to, sucrose, dextrose, maltose, 
dextrins, trehalose, D-tagatose, dried invert sugar, fiructose, levulose, galactose, com 
syrup solids, and flie like, alone or in combination. 

30 

Sorbitol can be used as a non-sugar sweetener. Other useful non-sugar sweeteners in- 
clude, but are not limited to, other sugar alcohols such as mannitol, xylitol. 
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hydrogenated starch hydiolysates, maWtol, isomalt, estytbritol, lactitol and llie like, 
alone or in combination. 

ffigh intensity artificial sweetening agents can also be used alone or in combination 
5 ydlii ihe above sweeteners. Preferred high intensity sweeteners include, but are not 
limited to sucralose, aspartame, salts of acesulfime, alitame, saccharin and its salts, 
cyclamic acid and its salts, glycyrrhizin, dihydrochalcones, thaumatin, monellin, 
sterioside and the like, alone or in combination. In order to provide longer lasting 
sweetness and flavour perception, it may be desirable to encapsulate or otherwise 
10 control the release of at least a portion of the artificial sweetener. Techniques such as 
wet granulation, wax granulation, spray drying, spray chilling, fluid bed coating, 
coascervation, encapsulation in yeast cells and fibre extrusion may be used to 
achieve desired release characteristics. Encapsulation of sweetening agents can also 
be provided using another chewiog gum component such as a resinous compound. 

15 

Usage level of the artificial sweetener will vary considerably and will depend on 
factors such as potency of the sweetener, rate of release, desired sweetoess of the 
product, level and type of flavour used and cost considerations. Thus, the active level 
of artificial sweetener may vary fix>m about 0.001 to about 8% by weight (preferably 

20 from about 0.02 to about 8% by weight). When carriers used for encapsulation are 
mcluded, the usage level of the encapsulated sweetener will be proportionately 
higher. Combinations of sugar and/or non-sugar sweeteners can be used in the 
chewing gum formulation processed m accordance with the mvention. Additionally, 
the softener may also provide additional sweetness such as with aqueous sugar or 

25 alditol solutions. 

If a low calorie gum is desired, a low caloric bulking agent can be used. Examples of 
low caloric bulking agents include polydextrose, Raftilose, Rafdlin, 
finictooUgosaccharides (NutraFlora®), palatinose oligosaccharides; guar gum 
30 hydrolysates (e.g. Sun Fiber®) or indigestible dextrins (e.g. Fibersol®). However, 
other low calorie-bulking agent can be used. 
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Further chewing gum additives which may be included in the chewing gum mixture 
processed in Ihe present process include surfectants and/or solubilisers, especiaHy 
when pharmaceuticaUy or biologically active ingredients are present As examples of 
types of surfectants to be used as solubUisers in a chewing gum composition 
5 according to ihe invention reference is made to H J. Fiedler, Lexikon der Hilfetoffe 
fur Pharmacie, Kosmetik und Angrenzende Gebiete, page 63-64 (1981) and tiie lists 
of approved food emulsifiers of the mdividual countries. Anionic, cationic, 
amphoteric or non-ionic solubiUsers can be used. Suitable solubiUsers include 
lecithin, polyoxyethylene stearate, polyoxyethylene sorbitan fetty acid esters, fatty 
10 acid salts, moao and diacetyl tartaric acid esters of mono and diglycerides of edible 
fatty acids, citric acid esters of mono and diglycerides of edible fatty acids, 
saccharose esters of fatty acids, polyglycerol esters of fatty acids, polyglycerol esters 
of interesterified castor oil acid (E476), sodium stearoyllatylate, sodium lauryl sul- 
fate and sorbitan esters of fatty acids audpolyoxyelhylated hydrogenated castor oil 
15 (e.g. the product sold under the trade name CREMOPHOR), block copolymers of 
ethylene oxide and propylene oxide (e.g. products sold under trade names 
PLURONIC and POLOXAMER), polyoxyethylene fatty alcohol ethers, 
polyoxyethylene sorbitan fetty acid esters, sorbitan esters of fetty acids and 
polyoxyethylene steraric acid esters. 

20 

Particularly suitable solubiUsers are polyoxyethylene stearates, such as for instance 
polyoxyefliylene(8)stearate andpolyoxyethylene(40)stearate, flie polyoxyethylene 
sorbitan fatty acid esters sold under the trade name TWEEN, for instance TWEEN 
20 (monolaurate), TWEEN 80 (monooleate), TWEEN 40 (monopahnitate), TWEEN 

25 60 (monostearate) or TWEEN 65 (tristearate), mOno and diacetyl tartaric acid esters 
of mono and diglycerides of edible fetty acids, citric acid esters of mono and 
diglycerides of edible fetty acids, sodium stearoyUatylate, sodium laurylsulfete, 
polyoxyethylated hydrogenated castor oil, blockcopolymers of ethylene oxide and 
propyleneoxide and polyoxyethylene fatty alcohol ether. The solubiliser may either 

30 be a single compound or a combmation of several compounds. In tiie presence of an 
active ingredient the chewing gum may preferably also con:q)rise a carrier known in 
the art. 
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The chewing gum centres provided herein may contain aroma agents and flavouring 
agents including natural and synthetic flavourings e.g. in Ihe form of natural 
vegetable components, essential oils, essences, exliacts, powders, including acids 

5 and other substances capable of affecting the taste profile. Examples of Uquid and 
powdered flavourings include coconut, coffee, chocolate, vanilla, gr^e fruit, orange, 
lime, menthol, liquorice, caramel aroma, honey aroma, peanut, wahiut, cashew, 
hazehiut, almonds, pineapple, strawberry, raspbeny, tropical fruits, cherries, 
cimiamon, peppermint, wintergreen, spearmint, eucalyptus, and mint, fruit essence 

1 0 such as from apple, pear, peach, strawberry, apricot, raspberry, cherry, pineapple, 
and plum essence. The essential oils include peppermint, spearmint, menthol, 
eucalyptus, clove oil, bay oil, anise, thyme, cedar leaf oil, nutmeg, and oils of the 
fruits (e.g. lemon, bergamot and orange) as mentioned above. 

15 The chewing gum flavour may be a natural flavouring agent which is freeze-dried, 
preferably m the form of a powder, slices or pieces of combinations thereof The 
particle size may be less than 3 mm, such as less than 2 mm, more preferred less than 
1 mm, calculated as the longest dimension of the particle. The natural flavouring 
agent may be in a form where the particle size is &om about 3 jmi to 2 rnm, such as 

20 from 4 ^mi to 1 mm Preferred natural flavouring agents include seeds from a fruit 
e.g. from strawberry, blackberry and raspberry. 

Various synthetic flavours, such as mbced fruit flavours may also be used in the 
present chewing gum centres. As indicated above, the aroma agent may be used in 
25 quantities smaller than those conventionally used. The aroma agents and/or flavours 
may be used in an amount of from 0.01 to about 30% by weight (preferably from 
0.01 to about 15% by weight) of the final product depending on the desired intensity 
of the aroma and/or flavour used. Preferably, the content of aroma/flavour is in the 
range of from 0.2 to 3% by weight of flie total composition. 



30 



wo 02/076227 



PCT/DK02/00200 



17 

Also various acids are used typically in combination with fruit flavors, such as 
adipinic acid, succinic acid, fumaric acid, or salts thereof or salts of citric acid, 
tartaric acid, malic acid, acetic acid, lactic acid, phosphoric acid and glutaric acid. 

In one embodiment the chewing gum centre conqwsition conqmses a 
pharmaceuticaUy or biologically active substance. Exanq)les of such active 
substances, a comprehensive list of which is fonnd e.g. in WO 00/25598, which is 
incorporated herein by reference, mclude drugs, dietary supplements, antiseptic 
agents, pH adjusting agents, anti-smoking agents and substances for the care or 
treatment of the oral cavity and the teeth such as hydrogen peroxide and compounds 
capable of releasing urea during chewing. Examples of active substances in the form 
of agents adjusting the pH in the oral cavity include: acids, such as adipinic acid, 
succinic acid, fumaric acid, or salts thereof or salts of citric acid, tartaric acid, malic 
acid, acetic acid, lactic acid, phosphoric acid and glutaric acid and acceptable bases, 
such as carbonates, hydrogen carbonates, phosphates, sulphates or oxides of sodium, 
potassium, ammonium, magnesium or calcium, especially magnesium and calcium. 

The gum centre of cOated chewing gum element according to tiie invention can have 
any form, shape or dimension that pennits the chewing gum centre to be coated using 
any conventional coating process including those described in the foUowing. 
Accordingly, the gum centre may be e.g. in a form selected from a pellet, a cushion- 
shaped peUet, a stick, a tablet, a chunk, a pastille, a pill, a baU and a sphere. 

Outer coating types and formulations 

In accordance with the invention, tiie chewing gum element comprises about 0.1 to 
about 75% by weight of an outer coating appUed onto the chewing gum centre. In the 
present context, a suitable outer coating is any coating fliat results in an extended 
storage stabiHty of the environmentally degradable chewing gum products as defined 
0 above, relative to a chewmg gum of the same composition that is not coated. Thus, 
suitable coating types include hard coatings, fihn coatings and soft coatings of any 
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coroposition including those currently used in coating of chewing gum, 
pharmaceutical products and confectioneries. 

One presently preferred outer coating type is a hard coating, which term is used in 
the conventional meaning of that term including sugar coatings and sugar-free (or 
sugarless) coatings and combinations thereof. The objects of hard coating is to obtain 
a sweet, crunchy layer which is appreciated by the consumer and to protect the gum 
centres for various reasons as, in the case of the degradable gum centres according to 
the invention, from pre-chewing degradation. In a typical process of providing the 
chewing gum centres with a protective sugar coating the gum centres are 
successively treated in suitable coating equipment witii aqueous solutions of 
crystallisable sugar such as sucrose or dextrose, which, depending on the stage of 
coating reached, may contain otiier fimctional ingredients, e.g. fillers, binding agents, 
colours, etc. In tiie present context, the sugar coating may contain further fimctional 
or active compounds includmg flavour compounds, phannaceutically active 
compounds and/or polymer degrading substances. 



In the production of chewing gum it may, however, be preferred to rqplace the 
cariogenic sugar compounds in the coating by other, preferably crystallisable, 

20 sweeterung compounds that do not have a cariogenic effect. In the art such coating 
are generally refaied to as sugarless or sugar-free coatings. Presently preferred non- 
cariogenic hard coating substances mclude polyols, e.g. sorbitol, maltitol, mannitol, 
xylitol, erytiiritol, lactitol, isomalt and tagatose which are obtained by industrial 
methods by hydrogenation of D-glucose, maltose, fructose or levulose, xylose, 

25 erythrose, lactose, isomaltulose and D-galactose, respectively and b-ehalose, which is 
a non-cariogene mono- di-saccharide. 

In a typical hard coating process as it will be described in details in the following, a 
suspension containing crystallisable sugar and/or polyol is applied onto tiie gum 
30 centres and the water it contains is evaporated off by blowing witii air. This cycle 
must be repeated several times, typically 10 to 80 times, in order to reach the 
swelling required. The term "sweUing" refers to the increase in weight or thickness 
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of the products, as considered at the end of the coating operation by comparison with 
Ihe beginning, and in relation to flie final weigjit or thickness of the coated products. 
In accordance with Ihe present invention, the coating layer constitutes about 0,1 to 
about 75% by weight of the finished chewing gum element, such as about 10 to 
5 about 60% by weight, including about 15 to about 50% by weight 

In further usefiol embodiments the outer coating of the chewing gum element of the 
invention is an element that is subjected to a film coating process and which 
therefore comprises one or more film-forming polymeric agents and optionally one 

10 or more auxiliary compounds, e.g. plasticizers, pigments and opacifiers. A film 
coating is a thin polymer-based coating appUed to a chewing gum centre of any of 
the above forms. The thickness of such a coating is usually between 20 and 100 |jm. 
Generally, the fihn coating is obtained by passing the chewing gum centres through a 
spray zone with atomised droplets of the coating materials in a suitable aqueous or 

15 organic solvent vehicle, after which the material adhering to the gum centres is dried 
before the next portion of coating is received. This cycle is repeated until the coating 
is corcqplete. 

In the present context, suitable fihn-coating polymers include edible ceUulose 
20 derivatives such as ceUulose ethers including methylcellulose (MC), hydroxyethyl 
cellulose (HEC). hydroxypropyl cellulose (HPC) and hydroxypropyl methylceUulose 
(HPMC). Other useful fihn-coating agents are acrylic polymers and copolymers, e.g. 
methylacrylate aminoester copolymer or mixtures of ceUulose derivatives and acryUc 
polymers. A particular group of fihn-coating polymers, also referred to as fimctional 
25 polymers are polymers that, in addition to its fihn-forming characteristics, confer a 
modified release performance with respect to active components of the chewing gum 
formulation. Such release modifying polymers include methylacrylate ester 
copolymers, ethylceUulose (EC) and enteric polymers designed to resist the acidic 
stomach environment, yet dissolve readily in the duodenum. The latter group of 
30 polymers include: ceUulose acetate phtalate (CAP), polyvinyl acetate phtalate 
(PVAP), sheUac, metacryUc acid copolymers, ceUulose acetate trimeUitate (CAT) 
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and HPMC. It will be appreciated that flie outer film coating according to the present 
invention may conqjrise any combination of Ihie above fihn-coating polymers. 

In other embodiments, the fihn coating layer of the chewing gum elements according 
5 to the invention comprises a plasticizing agent having the capacity to alter the 

physical properties of a polymer to render it more useful in performing its function as 
a fihn-forming material. In general, the effect of plasticizers will be to make the 
polymer softer and more pliable as the plasticizer molecules interpose themselves 
between the individual polymer strands thus breaking down polymer-polymer 
10 interactions. Most plasticizers used in film coating are either amorphous or have very 
little crystallinity. hi the present context, suitable plasticizers include polyols such as 
glycerol, propylene glycol, polyethylene glycol, e.g. the 200-6000 grades hereof, 
organic esters such as phtalate esters, dibutyl sebacate, citrate esters and thiacetin, 
oils/glycerides including castor oil, acetylated monoglycerides and fractionated 
15 coconut oil. 

The choice of fihn-formmg polymer(s) and plasticizing agent(s) for the outer coatmg 
of Ihe present chewing gum element is made with due consideration for achieving the 
best possible hairier properties of the coating in respect of dissolution and diffusion 
20 across tiie fihn of moisture and gasses. 



The fihn coating of the chewmg gum elements may also contain one or more colou- 
rants or opacifiers. In addition to providing a desired colour hue, such agents may 
contribute to protecting the degradable polymers against preHihewing degradation, ii 
25 particular by reflecting Ught or by formmg a barrier against moisture and gasses. 
Suitable colourants/pacifiers include organic dyes and their lakes, inorganic 
colouring agents, e.g. titanium oxide and natural colours such as e.g. p-carotene or 
chlorophyll. 

30 Additionally, fihn coatings may contain one or several auxiUary substances such as 
flavours and waxes or saccharide compounds such as polydextrose, dextrins 
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including maltodextrin, lactose, modified starch, a protem such as gelatine or zein, a 



20 



In one specific embodiment the chewing gum centre is in the form of a stick which is 
provided on at least one side with an edible fihn comprising layer of a coating of a 
film forming agent, e.g. a ceUnlose derivative, a modified starch, shallac, gum arabic. 
a dextrin, gelatine, zein, a vegetable gum, a synthetic polymer and any combination 
thereof, and a wax such as beeswax, camauba wax, microcrystalline wax, parafBn 
wax and combinations thereof. 

It is one inq)ortant object of the invention to provide chewing gum which, due to its 
content of degradable gum base polymers, is more readily degraded in the 
environment and/or is more readily removed therefrom and which prior to chewing is 
protected against physical and chemical effects which can cause undesirable pre- 
chewmg degradation. Accordingly, it is within the scope of the invention to provide 
chewing gum having an outer coating that affords a high degree of protection against 
degradation of tiie polymers. Ibis e.g. is achieved by providmg an outer coating that 
protects against the above physical and chemical factors such as light, oxygen or 
moisture. Alternatively. Ihe protection against degradation of the polymers is 
efiected by omitting the mclusion of chewing gum additives tiiat, if present as a 
chewing centre con5)onent might cause polymer degradation and incorporating such 
substances in the outer coating. Examples of components that, if bemg in contact 
with the degradable polymers, might have an adverse effect on polymer stabiHty 
prior to chewing include acidic components, e.g. acidic flavouring components or 
oxidising and hydrolysing substances. Additional substances that can advantageously 
be incorporated into the hard or fihn coating layer include substances that have the 
effect of enhancing degradation or hydrolysis of the degradable polymers present in 
the chewing gum base. Such substances may be any enzyme capable of hydrolysing 
the bonds in the polymers, inchidmg as examples hydrolases, esterases, proteases and 
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It is also an aspect of the present invention that the outer coating of the chewing gum 
element can contain one or more pharmaceutically or cosmeticaUy conqwnents 
including tiiose mentioned herembefore. 

Accordingly, in further embodiments, the above hard-coated or fihn-coated chewing 
gum element of the invention is an element where the outer coating comprises at 
least one additive component selected &om a binding agent, a moisture absorbing 
component, a film forming agent, a dispersing agent, an antisticldng component, a 
bulking agent, a flavouring agent, a colouring agent, a pharmaceutically or 
cosmetically active component, a lipid component, a wax component, a sugar, a 
polyql. a high intensive sweetener, an acid and an agent capable of accelerating the 
after-chewing degradation of the degradable polymer. If it is desired to defer the 
effect of any of these additive components in the outer coating until mastication of 
the chewing gum. such components may. in accordance with the invention be 
encapsulated using any conventional encapsulation agent such as e.g. a protein 
including gelatine and soy protein, a cellulose derivative including any of those 
mentioned above, a starch derivative, edible synthetic polymers and Upid substances, 
Ihe latter optionally in the form of Uposome encapsulation. 

) In other embodiments, the chewing gum element according to the invention is 
provided with an outer coating in the form generally described in the art as a soft 
coating. Such soft coatings are appUed using conventional methods and may 
advantageously consist of a mixture of a sugar or any of the above non-cariogenic. 
sugar-less or sugarftee sweetening compounds, and a starch hydrolysate and/or 

5 hydrogenated starch hydrolysate. 

It is another major objective of the present mvention to provide a hard coating 
process for prqparing a chewing gum element as defined herein. 

JO In a first aspect of the process a chewing gum mass comprising at least one environ- 
mentally degradable elastomeric or resinous polymer is prepared. As used herein, the 
expression "chewing gum mass" refers to the bulk chewing gum material provided 
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by admixing flie chewing gum base components and chewing gum additives as 
described above using conventional chewing gum mixing equipment. Current 
conventional processes for providing chewing gum mass comprise at least two 
separate steps where in a first step, a chewing gmn base, typically conq)rising a 
variety of elastomeric and resinous componnds, is made, which in a further step is 
compounded with various chewing gum additives as defined above. Generally, in 
such conventional processes, the ingredients are mixed by first melting tiie gum base 
and adding it to the running mixer. The gum base may alternatively be melted in the 
mixing apparatus. Although such conventional processes are suitable in tiie first step 
of the process of the present invention, it may be advantageous to use a one-step 
admixing procedure wherein all of the gum base components including one or more 
degradable polymers as defined herein, and aU of the chewing gum additives are 
charged, in an appropriate order, into a mixing apparatus foUowed by operating the 
apparatus at atmospheric pressure or at a pressure above atmospheric pressure until 
the chewing bulk gum mass is obtained. 



In a subsequent step, the thus obtained chewing gum mass is discharged firom the 
nuxer and, if required, cooled and shaped or formed such as by extruding into 
anyone of tiie above gum centre fonns which are subsequentiy subjected to a hard 

20 coating process step comprising at least one coating cycle comprising applying onto 
tiie gum centres a solution or suspension of a coating agent, preferably an aqueous 
solution, and repeating tiiis coating cycle until tiie coating layer constitutes 0.1 to 
75% by weight of tiie chewing gum element As tiie coating agent can be used, 
separately or in combination, any of tiie sugars, non-sugar polyols and mono- di- 

25 saccharides tiiat have been discussed in details above to provide a hand sugar coating 
or a hard sugarless coating, respectively. 

The hard coating of centres typicaUy takes place in tiUed, round or horizontally 
placed cylindrical coating kettles tiiat rotate during the whole process. The coating 
30 kettles can be made from copper, stainless steel or fiberglass-reinforced polyester 
and may be equipped witii a piping system tiiat suppUes and exhausts air and doses 
the coating suspension. 
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A typical coating process according to the inventioa comprises several coating 
cycles, each of which is carried out as follows: The diewing gum centres are set in 
motion in the rotating coaling kettle following which the coating solution is 
introduced at a volume which is selected so as to be permit it to be evenly dispersed 
5 over fbs surfeces of the centres after an appropriate smoothing out time, i.e. the 
period of time during which the coating solution disperses over the centres, which is 
typically in the range of about 10 to about 90 seconds such as in the range of about 
30 to about 60 seconds. Following this smoothing out step, the centres are dried by 
means of air. This cycle is repeated 10 to 100 times such as 20 to 80 times until the 
10 centres are completely covered and have the preferred measure and the preferred 
weight. In any event, the present invention contemplates applying an amount of 
coating agent sufficient to achieve a hard coated chewing element containing 0.1 to 
75% by weight coating. The coating suspension can be added to the kettle by being 
mixed with, sprayed upon, poured over, or added to the gum centres in any manner 
1 5 known to those skilled in tiie art. 

The coating suspension is typically in the form of a syrup of a sugar or any other of 
the above coating agents including a polyol, at a concentration which is in the range 
of about 30 to about 75% by weight, such as in the range of about 40 to 60% by 
weight in an appropriate solvent such as water. When applied onto the gum centres, 
20 the coatmg solution is typically at a temperature in the range of about 2D°C to about 

lOO-'C such as in the range of about SO^C to about 80°C, e.g. in the range of about 

40''C to about 10°C such as about SS'C. 

In addition, it is contemplated by the present invention that one or more fiinctional or 
25 active compounds including fillers, colours, flavour compounds, pharmaceutically 
active compounds and/or polymar degradmg substances of any of the above types 
may be incorporated into the hard coating during the coating process. Such active 
compounds can convenienfly be added in one or several increments by incorporating 
them into the coating solution or suspension or they can, alternatively, be applied to 
30 the gum centres being coated either as a separate suspension/solution or in solid, 
powdery form, e.g. by dusting them onto the gum centres. 
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When ^plying such an active substance in solid form, the application is preferably 
perfonned prior to drying of Ae previously appUed coating layer in order to allow for 
adherraice of a substantial amount of the active substance in soUd form to Ae still 
sticky coating. Whereas Ihe actual drying time for the coating solution depends on 

5 tiie specific coating formulation used, it is preferred to apply the active substance to 
tibye partially coated chewing gum centre immediately after the application of the 
previous coating layer. Optionally, the partially coated chewmg gum centre is wetted 
before adding the active substance in solid form so as to provide a sticky surface 
capable of binding the appUed active substance. It will be appreciated that an active 

10 substance can be added at any of the coating cycles mcluding the final cycle. 

Additionally, two or more different active or functional conq)onents can be applied 
during the coating process 

In one preferred embodiment, the active substance being added during the coating 
1 5 process is in encapsulated form thereby providing a high degree of stability of the 
substance and reducing the tendency of the substance to migrate to the surface of the 
coated chewmg gum. Additionally, the encapsulated active substance is protected 
against deterioration, e.g. due to oxidation and exposure to light. This is particularly 
unportant in connection with flavours and aromatic compounds, especially in die 
20 form of efliereal oils, such as peppermint, lemon, lime, and orange. 

Bicapsulation of active substances to be incorporated into the outer coating is also 
used to prevent the active substance fitjm reacting with other components in the 
coating or m the chewing gum centre. Thus, certain active components, mcluding 

25 acidic compounds and enzymes, may be capable of promoting pre-chewing degrada- 
tion of the degradable polymers in the dieviring gum centres according to the inven- 
tion. It will thus be appreciated that undesired degradation of the gum base polymers 
can be prevented by incorporating such active compounds in the coating layer and 
that degradation is further prevented or reduced by applying tiie active substances in 

30 encapsulated form. 
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In the present context, useful encapsulation agents include, but are not limited to, 
fetty substances, waxes, gelatin, gum arabic, starch, ceUulose, ceUulose derivatives, 
shellac, polyvinyl acetate (PVA). polyethylene (BE), casein, zein, B cyclodextrine, 
siUca, yeast ceUs, and any combination hereof. Presently preferred encapsulation 
5 agents include fetty substances such as hydrogenated soy bean, cottonseed, coconut, 
sunflower, pahn kernel, rapeseed, and ricinus oil, or waxes such as beeswax, 
candeUlla wax, camauba wax, parafBn wax and polyethylene wax. EspeciaUy pre- 
ferred is a mixture of hydrogenated rape oil and camauba wax. 

10 The hard coating process of the invention may inchide as further steps, a smoothing 
step and/or fiosting step. The term "smoolliing" refers to a treatment including one or 
more applications or loads of a crystaUisable solution which is not as concentrated as 
that used in the hard coating. The object of this step is to finish tiie surfece appea- 
rance of coated products. As for "frosting", while this is also used to improve the 

1 5 products' appearance, it also aims at isolating them from ambient humidity. This 
technique resembles hard coating in that a crystaUisable solution is used. The 
essential difference is that only one, two or Ihree cycles are carried out 

After completion of the coating cycles, the coated elements may be subjected to a 
20 polishing treatment. Tbe poUshing also takes place in rotating coating kettles in 

which a polishing suspension or a polishing powder is added to the coated centres in 
one or more portions. The polishing suspension typically comprises a wax, an 
emulsifier, shellac, gum arabic and a solvent such as water. The polishing powder 
often consists of wax only, or of wax mixed with emulsifier or gum arabic or talc. 

25 

Hard coating may be preceded by other coating techniques including tiie technique 
generally referred to as "gumming" (or "glazing") or "sealing". Ghmiming is a 
technique in which syrups made &om non-crystallisable, generally non-hygroscopic 
matter such as gum arabic, modified starches and celluloses including cellulose 
30 acetate phtalate (CAP), shellac, polyvinyl acetate phtalate (PVAP) and maltodextrins 
are used. This technique enables a vitreous film, serving as a barrier against the 
migration of oxygen or moistiire, to be generated in one or a few appUcations of 
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solution to the product to be coated. In this process, use may also be made of 
powders of various natures in conjunction wilh the non-crystallisable solution so as 
to bind the water contained in the syrup. In yet other cases, sugars or polyols which 
have been melted or Uquefied by solvents may be used. The hard, brittle, vitreous 
5 laya: is then obtained by cooling or by evaporation of flie solvents. 

In specific embodiments, the coating cycle may include one or more steps where the 
same or a different coating agent as that used in the coating solution is applied onto 
the centres being coated, in powder form. An example of such a process is disclosed 

10 in US 5,478,593. In further embodiments, the hard coating process according to tiie 
invention is a process wherein during the coating at least one additive component 
selected firom the group consisting of a binding agent, a moisture absorbing 
component, a film forming agent, a dispersing agent, an antisticldng component, a 
bulking agent, a flavouring agent, a colouring agent, a pharmaceutically or 

15 cosmetically active component, a Upid component, a wax component, a sugar, a 
polyol, a high intensive sweetener, an acid and an agent capable of accelerating the 
after-chewing degradation of the degradable polymer such as a hydrolyticaUy active 
enzyme. 

20 In a further aspect, the present invention provides a process for coating a chewing 
gum element as defined above with an edible fihn. In tiiis process, the initial steps of 
preparing a chewing gum mass and forming this mass into a desired chewing gum 
centre form are as described above for the hard coating process. In a subsequent step, 
an edible film comprising at least one edible fihn-forming agent is applied to at least 

25 a part of tiie thus formed chewing gum centres to obtain an at least partially coated 
chewing gum element comprising 0.1 to 75% by weight (preferably 1 to 10% by 
weight) of the chewmg gum element 

In the present context, a fihn coating can, as it is mentioned above, be defined as a 
30 relatively thin polymer-based coat appUed to flie chewing gum centres of the 

mvention. The tiiickness of such a coating is usually between 20 and 100 \tm. Fihn 
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coating formulations usually contain the following components: a polymeric film- 
fonning agent, a plasticizer, a ittgment and a vehicle (solvent). 

The appUcation of the film coating fomiulation is carried out by spraying or pouring 
5 it onto liie gum centres while in motion. In the present process any fihn coating 
equipment that are used conventionally in the pharmaceutical and confectionery 
industry can be applied. Such equipment includes coating ketdes or pans as described 
above, fluidised bed coating columns, tapered cylindrical pans/ketttes e.g. equipment 
referred to as the PelUgrini which is open at the front and rear, and which is provided 
10 with spray guns mounted on an arm positioned through the front opening. The drying 
air and exhaust air are both fed in and extracted from the rear. A further useful fihn 
coating equipment is a perforated rotary coating pan, which permits the drying air to 
be drawn co-cuirent with the spray through the tablet bed and pan wall during fihn 
coating. 

15 

Generally, the coating process consists in one or more cycles of applying an 
appropriate amount of the coating formulation onto the gum centres, followed by a 
drying step. 

Polymeric materials, plasticizers, pigments and auxiUary substances which are useful 
20 in fihn coating processes have been described above. AdditionaUy, the fihn coating 
may include one or more active or fimctional compounds mcludmg those which are 
useful m hard coating processes as also described above. Accordmgiy, the fihn 
coating appUed may contam at least one additive component selected from tiie group 
consisting of abmdmg agent, a moistiire absorbing component, a fihn formmg agent, 
25 a dispersing agent, an antisticking component, a bulking agent, a flavouring agent, a 
colouring agent, a pharmaceutically or cosmetically active component, a hpid 
component, a wax component, a sugar, an acid and an agent capable of accelerating 
the after-chewing degradation of the degradable polymer includmg a hydrolytically 
active enzyme. 

3D 

In one specific embodiment, the gum centre being subjected to fihn coating is in Ihe 
form of a stick which may be coated on one or both sides by simply applying one or 
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more layers of a coating formulation comprising a film-foiming agent and a 
plasticizer, e.g. a wax, onto the sticks. 

In a still further aspect the invention pertain to a soft coating process for obtaining a 
soft coated chewing gum element prepared as described above. As used herein, the 
expression "soft coating" refers to a process whereby a chewy, soft layer is built up 
on the surfece of the chewmg gum centres. This coating is obtained by repeated 
appUcations, first of a non-crystallisable carbohydrate sohition e.g. containing a 
starch hydrolysate, and then of a powder, usually crystaUised sucrose. The use of any 
of the above non-cariogenic sweetening compounds in a soft coating process is also 
conceivable. The soft coating is generally thick, the swelling typically being around 
10 to 80%, sometimes even more. Typically, the matter used for the solution is 
different form that constituting the powder. 

hi a soft coating process of the invention, the coating formulations may contain any 
of the active and auxiliary compounds as mentioned above that are used in the hard 
coating process according to the invention including at least one additive component 
selected fiom a binding agent, a moisture absorbing component, a fibn forming 
agent, a dispersing agent, an antisticking component, a bulking agent, a flavouring 
agent, a colouring agent, a pharmaceutically or cosmetically active component, a 
Upid component, a wax component, a sugar, a non-cariogenic sweeting agent, an acid 
and an agent capable of accelerating the afler-chewmg degradation of the degradable 
polymer such as a hydrolytically active enzyme. 

5 The invention willnow be describedm further details in the foUowing, non-limiting 



EXAMPLE 1 



30 Preparation of chewing gum with peppermint taste containing degradable gum 
base polymers using a conventional two-s<«p process wherein the gum base is 
melted prior to mixing 
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In this example, a degradable polymer obtained by polymerisation of cycUc esters 
having unstable bonds that can be brokm hydrolytically or imder the influence of 
Ught, was used as the gum base part In the following, the polymer is designated as 
5 BDPl. Prior to mixing with the chewing additives as Usted below, the gum base 
polymer was softened/melted in a 100 "C water bath for 30 minutes. 

The pre-melted gum base was charged together with about one third of the amount of 
sorbitol into a conventional double sigma blade mixer (Krupp, Werner & Pfleiderer 

10 GmbH, Germany) provided with two blades inside the kettle bowl, each in the shape 
ofthe letter "Z", the velocity ofwhich can be set at a velocity in the range of 1 to 110 
rpm hi this experiment, the double blade mixer was set at a rotation of 50 tpm. 
Subsequently, the remaining chewing gum additives as listed in the below Table 1 
was added under mixing conditions at the indicated points in time. The composition 

15 ofthe chewing gum formulation and the mixing conditions are summarised in the 
below Table 1: 

Table 1 . Composition of chewing ^ with p re-melted degradable gum base 
polymer BDPl i ""d mixi ng conditions 



Ingredient 


Parts (weight) 


Time (min.) 


Temp ("C) 


BDPl 


40.46 


0 


60 


Sorbitol powder 


13.26 


0 


60 


Lecithin 


0.20 


2 


58 


Lycasine 


5.77 


2 


58 


Sorbitol powder 


13.46 


2 


58 


Sorbitol powder 


13.46 


4 


55 


Peppermint 


1.54 


6 


56 


Mentiiol (aystal) 


0.31 


6 


56 


Mmthol powder 


0.37 


7 


58 


Peppermint powder 


0.19 


7 


58 



wo 02/076227 



PCT/DK02/00200 



Meathol powder 
Aspartame 

Acesulfeme 0- 
Xylitol 

Total 



0.19 7 58 

0.19 8 58 

8 58 

10 58 



10.8 



EXAMPLE 2 

5 Preparation of chewing gum with peppermint taste containing degradable gum 
base polymers using a conventional two-step process wherein the gum base is 
melted prior to mixing 

In this example, a chewing gum was prepared essentially as described in Example 1 , 
10 however, with the modification lhat a different pte-melted degradable polymer, 
designated BDP2, having the basic characteristics of BDPlwas used. The 
composition and tiie mixing conditions were as listed in Ihe below Table 2: 

rrM. ■> nnTYi pnsition of chewing emn wit h pr e- melted de g radable gum base 
15 pol ymer BDP ? . and mixing conditions 



Parts (weight) Time(min.) Temp(°C) 



BDP2 


40.46 


0 


63 


Sorbitol powder 


13.26 


0 


63 


Xficithin 


0.20 


2 


63 


Lycasine 


5.77 


2 


63 


Sorbitol powder 


13.46 


2 


63 


Sorbitol powder 


13.46 


4 


63 


Peppermint 


1.54 


6 


63 


Menthol (crystal) 


0.31 


6 


63 
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Meathol powder 
Peppermint powder 
Menthol powder 
Aspartame 
Acesulfeme 
XyUtol 



0.37 7 61 

0.19 7 61 

0.19 7 61 

8 59 

8 59 

10 61 



0.19 
0.1 
10.8 



Total 100.0 



EXAMPLE 3 

5 Preparation of chewing gum with peppermint taste containing as the gum base 
part degradable polymers using a one^tep miadng process 

The one-step process used in Ihis test was essentially as in Example 4 with the 
modification, however, that the gum base part was the environmentally degradable 
10 polyesterpolymerdesignatedBDPl asusedinExamplel.Thecompositionandthe 

mixing conditions were as Usted in the below Table 3: 

ToM. ^ rnm position of cb ^winp pnm with degradable gum base polymer BDPl. 

and one-step mixin p conditions 

Ingredient Parts (weight) Time(min.) Temp(°C) 

Gum base polymer BDPl 40.46 0 25 

Sorbitol powder 13.26 0 25 

0.20 2 43 

5.77 2 43 

13.46 2 43 

13.46 3 48 

1.54 4 51 

0.31 4 51 



Leci&in 
Lycasine 
Sorbitol powder 
Sorbitol powder 
Peppermint 
Menthol (crystal) 
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Menthol powder 0.37 5 51 

Peppermint powder 0.19 5 51 

Menthol powder 0.19 5 51 

Aspartame 0.19 - 6 51 

Acesulfame 0.1 6 51 

XyUtol 10.8 8 53 

Total 100.0 10 53 



s in a one- 



As it appears, it was possible to mix all of the chewing gmn components h 
step 

mixing process within the same time period as as in the corresponding reference two- 
step process of Example 1 and without reaching a higher temperature in the final 
chewing gum mass. Indeed, the final temperature in the final chewing gum mass was 
significantly lower when using a one-step process. 



10 EXAMPLE 4 

Preparation of chewing gum with peppermint taste containing as the gum base 
part degradable polymers using a one-step mixing process 

15 The one-step process used in this Example was essentially as that of Example 5 with 
the modification, however, that the gum base part was a different environmentally 
degradable polyester polymer designated BDP2 and having the same basic 
characteristics as the polymer used in Example 3. The composition and the mixing 
conditions were as listed in the below Table 4: 

20 

TnWft A rnm position of chewing pum with deg radable gum base polymer BDP2, 



Ingredient 



Parts (weight) Time (mia.) Temp ("C) 
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Gum base polymer BDP2 
Sorbitol powder 
Lecithin 
Lycasine 
Sorbitol powder 
Sorbitol powder 
Peppermint 
Menthol (crystal) 

Menthol powder 

Peppermint powder 

Menthol powder 

Aspartame 

Acesul&me 

XyUtol 

Total 

Hie mixing time required and the final chewing gum mass temperature were 
essentially as Ihose obtained for degtadable polymer BDPl when used in a one-step 
process. 



EXAMPLES 

Preparation of chewing gum with peppermint taste containing as the gum base 
10 part a mixture of degradable polymers using a one-step mixing process 

Hie chewing gum in this example was prepared essentiaUy as described in Example 
3 or 4, however with the modification that equal amounts of degradable polymer 
BDPl and degradable polymer BDP2, respectively was used as the gum base part 



40.46 


0 


25 


13.26 


0 


25 


0.20 


2 


38 


5.77 


2 


38 


13.46 


2 


43 


13.46 


3 


50 


1.54 


4 


50 


0.31 


4 


50 


0.37 


5 


50 


0.19 


5 


50 


0.19 


5 


50 


0.19 


6 


50 


0.1 


6 


50 


10.8 


8 


54 


100.0 


10 


54 
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instead of eilher of the individual degradable polymers. The compositioa and the 
mixing conditions were as listed in the below Table 5: 

ToKi. ^ rnm pnsition of cb f^w^n p gum with equal amounts of depradable gum base 
5 pnl ymers BDPI and BDP2. a nd nne-stED mixing conditions 

Ingredient P^te Time (nun.) TempCC) 

(weigiht) 



Gum base polymer BDP 1 


20.23 


0 


25 


Gum base polymer BDP2 


20.23 


0 


25 


Sorbitol powder 


13.26 


0 


25 


Lecithin 


0.20 


2 


35 


Lycasine 


5.77 


2 


35 


Sorbitol powder 


13.46 


2 


35 


Sorbitol powder 


13.46 


3 


48 


Peppermint 


1.54 


4 


50 


Menthol (crystal) 


0.31 


4 


50 


Menthol powder 


0.37 


5 


53 


Peppermint powder 


0.19 


5 


53 


Menthol powder 


0.19 


5 


53 


Aspartame 


0.19 


6 


53 


Acesulfame 


0.1 


6 


53 


XyHtol 


10.8 


8 


53 


Total 


100.0 


10 


52 



The mixing time required and the final chewing gum mass temperature were 
essentially as those obtained when using either of degradable polymers BDPl 
10 BDP2 separately. 
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EXAMPLE 6 

Preparation of che^g gum witii peppermint taste using as the gum base a 
mixture of non-degradable and degradable polymers applying a one-step 
5 mixing process wherein all of the gum base components are loaded separately to 
the mixing apparatus 

In this Example, the gum base part consisted of both a mixture of non-degradable 
polymers, i.e. polyisobutylene, polyvinyl acetate having low molecular weight and 
10 an ester gum, and degradable polymer BDPl. Each of these chewing gum base 
components was added separately to the mixing apparatus used in Ihe previous 
Examples at the points in time indicated in table 6 below: 

TMf^. a rnm position of shewing gum w ith a hum base miyture of non-deffadable 
15 p„m h«sB polvmep: '^MeA separately and the. dcprada hlR Fxm base polymer BDPl, 
atiA nnft-ste p mixip p conditions 



Ingredient 


Parts (weight) 


Time (min.) 


Temp ("C) 


Gum base polymer BDPl 


12.40 


0 


35 


Polyisobutylene 


4.10 


0 


35 


Talc 


5.00 


0 


35 


Polyvinyl acetate, LW 


620 


0 


35 


Ester gum 


4.35 


1 


35 


Monodiglycerides 


3.75 


2 


48 


Hydrogenated fat 


5.10 


2 


48 


Sorbitol powder 


13.26 


2 


48 


Lecithin 


0.20 


3 


52 


Lycasine 


5.77 


3 


52 


Sorbitol powder 


13.42 


3 


52 


Sorbitol powder 


13.42 


4 


53 
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Peppennint 


1.54 


5 


54 


Menthol (crystal) 


0.31 


5 


54 


Menthol powder 


0.37 


6 


54 


Peppermint powder 


0.19 


6 


54 


Menthol powder 


0.19 


6 


54 


Aspartame 


0.19 


7 


54 


Acesulfeme 


0.10 


7 


54 


XyUtol 


10.78 


8 


54 


Total 


100.0 


10 


54 



As it appears, it is possible to provide a one-step chewing gum mixing process 
wherein a range of non-degradable gum base polymers and degradable polymers are 
added separately in Ihe process and obtain the finished chewing mass within a very 
5 short period of time. 

EXAMPLE 7 

Preparation of chewing gum with peppermint taste containing as the gum base 
10 part degradable polymers using a one-step mixing process 

The one-step process used in this test was essentially as in Example 3 with the 
modification, however, a smaUer amount of the degradable gum base polymer was 
used and the omitted amount replaced by a filler and hydrogenated fet The 
15 composition and the mixing conditions were as listed in the below Table 7 
summarising the composition and the mixing conditions: 

ToKl>. 7 rnm position of «^1i«wing gum with degradable gum base polymer BDPl, 
atirt nne-step mixing conditions 



Ingredient Parts (weight) 



Time (miiL) 



Temp ("C) 
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BDPl 

Sorbitol powder 13^ 
FiUer ^.0 
Hydrogenated fet 5.0 
Sorbitol powder 
Lecithin 
Lycasine 



30.46 0 28 

0 28 

1 38 



1 38 
13.46 1 38 



Sorbitol powder 13.46 
1.54 
0.31 



Peppermint 
Menthol (crystal) 

Menliiol powder 0.37 

Peppermint powder 0.19 

MenHiol powder 0.19 

Aspartame O-l^ 
Acesul&me 
XyUtol 

Total 



0.20 3 41 

5.77 3 41 

3 41 

5 43 

5 43 

6 46 
6 46 

6 46 

7 46 

7 46 

8 46 



0.1 
10.8 



EXAMPLES 

Hard coating processes for the chewing gum obtained in Examples 1-7 

Any of the chewing gum mass batches obtained in Examples 1-7 are formed into 
chewing gum centres by initiaUy rolling Ihem \o obtain sheets of chewing gum 
followed by separating the coherent sheets into tablet form chewing gum centres 
each having a weight of about 0.9 g. 

Ttefhus obtained chewing gum centres are transferred toaDRIA 1200 coating ket- 
tle supplied by Driam MetaUprodnkt GmbH. Germany. THe DRIA 1200 equipment ie 
ahorizontally placed, cylindrical kettle having a capacity for coating batches of 50 
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kg of chewing gum centres. The equipment is provided vdlii a con?)uter controlling 
the amount of dosages of liquid and soHd coating substances as weU as the smooth- 
ing time, the drying time, drymg air supply, the temperature of the drying ak, and the 
air flow direction. The equipment is also provided with a pneumatic conveyor having 
a dispersing arm to supply soUd powdery soUd substances onto the gum centres. The 
coating kettte can be set at various velocities from 1 to 15 rpm. 



The coating process is carried out as follows: To centres of chewing gum set in 
motion in the rotating coatiiig kettle, e.g. at a velocity of 7-1 1 rpm, the coating 
suspension is added in small portions that disperse evenly over the surfeces of the 
•centers after an appropriate smoothing time. Typically, the smoothing time is in the 
range of 10-300 seconds. Following the smoothing, the centres are dried by means of 
au- at a temperature m the range of 30-40°C that is introduced into the kettle for 200 
to 500 seconds. The operation is repeated up to 90 times untU the centers are 
completely covered and have reached the desired swelling. In the following, 
examples are given of coating suspensions that are suitable for coating the chewing 
gum CCTitres of the present invention: 



1 Sucrose svmp 



Sucrose solution, 70% 


94.45% 


gelatine. Bloom value 120-160 


0.87% 


Water 


4.68% 



2- Sorbitol 



Sorbitol liquid/neosorb 70/02 


97.86% 


Titanimn dioxide 


0.55% 


Water 


1.59% 



25 When using the soAitol suspension as the coating syrup, a typical amount of syrup is 
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400 g of suspension per 1 kg of gum centres. 
Maltitol giiepeinsiQn: 



Maltitol powder 


64.0% 


Gelatine, Bloom value 120-160 


1.5% 


Titanium oxide 


0.8% 


Water 


33.7% 



For 1 kg of chewing gum centers, approximately 850 g maltitol suspension and 15 g 
maltitol powder are used, dependent on the desired thickness of the coating layer. 



During the coating process, one ( 



r more active or functional components can be 



appUed to the suifece of the gum centres being coated. Such components can be 
added via the coating syrup or they can be applied in solid form. 

When the desired swelling has been achieved, ihe coating process is typically 
completed by a poUshing step such as it is described hereinbefore. The polishing 
takes place in the rotating coating ketfle into which a polishing suspension or a 
poHshing powder is introduced in one or more portions. A polishing suspension 
consists typicaUy of wax, emnlsifier, shellac, gum arabic and water. A poUshing 
powder consists typically of wax only or of wax mixed witii emulsifier, gum arabic 
or talc. 



EXAMPLE 9 

Hard sugar coating in DMA 1200 equipment of 50 kg of chewing gum centres 
with peppermint taste using a sucrose coating syrup 

In tins example 50 kg of chewing gum centres were coated using a sucrose coating 
syrup as described in Example 8. In tiie below table tiie steps of tiie process is 
described: 
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Sucrose sus- 
pension 
Dosage No. 
TZ 
3-12 
13 
14-15 
16-21 
22-34 
35-38 
39 
40 



Amoimt of dosage 
g 



Smoothing time Drying time 
sec. sec. 



Velocity 
ipm 



500 


45 


300 


11 


900 


45 


400 


11 


600+222* 


60 


400 


11 






380 


11 


700 


0 






1000 


0 


380 


11 


1000 


30 


410 


11 


600 


260 


280 


11 


500 


1500 


290 


11 


wax powder 50 g 


300 


300 


8 



■ *600 gsucrosesuspension+222 gpeppenmntoil. 

The swelling ofthe chewing gum was 12.10/o.i.e. the resulting chewing gum 
n^ents had an outer coating layer constituting about 10.8o/oby weight of me gu 



10 



EXAMPLE 10 

Hard sugarless coating inDWA 1200 e„dpma.l.f50l^ of chewing g«m 
centres with peppermint taste nsingas.rl>lt.lco.tt«g.yr«P 

lathh example 50 kg of chewmgg™ centos were ooatedusingasotMtolc*^ 
^asdescribedinExaniple 8. Inftebelow table tie steps of Iheprocess^ 

described: 



„ sec. sec. 

pension S 

rpm 
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0 250 11 

300 11 



1-2 400 
3 5 700 15 

6 7004-200* 60 300 H 

17 24 1000 45 350 H 

27 wax p owder 50 g 360 

"*700 g sorbitol suspension + 20U g peppermint oil. 



EXAMPLE 11 



Effect of add and water on the degradation of chewing gum centres consisting 
of degradable gum base polymers 

Chewing gum centres consisting respectively of Ihedegradablepoly^^^ and 
BDP2 as described inExamples 1 and 2, respectively was stored in tap water and a 
40o/o(w/vol) solution of citric acid. Ite degradation of Ihepolymers was momtored 

at half weekly intervals by determining the GPC average Mw 
The results are summarised in the foUowing tables: 

T3j,v,jj_Lr.Pr. average in rhn^rinr yrm r^tn».s consisti n p of degradable 
pnl ymerBDPl 



Week 



0 

"a5~ 



Mw, samples stored in water 



35,529 



30,010 
27,828 
24,390 
21,020 



Mw, samples stored 
acid 

35,529 ' 
28,841 ' 
28,122" 
23,362~ 



18,648 
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3 


16,179 


18,202 




Tf 


15.259 


17,940 



Tahlen.2.r^T>naverai 



^i^Mi rhrv-r T'"" """^'^ consisrinp of degradab le 



paiyxuci 

Week 


Mw, samples stored in water 


Mw, samples stored in citric acid 


0 


24,553 


24,533 


0.5 


19,877 


18,029 


1 


15.275 


15,999 


1.5 


11,161 


15,465 


2 


10,274 


12,920 
9,673 


2.5 

3 


13,304 
8,182 


9,662 


3.5 


12,101 


7,426 ^ 



These experiments demonstrate that the degradable polymers as used herem are 
highly susceptible to moisture and acidic conditions. Thus, after 3.5 weeks of 
under these conditions, theaverageM. was reducedto less than 50O/O of the initial 

10 values. 



EXAMPLE 12 

Storage stability under extreme conditions of coated chewing gum 
15 comprising degradable polymers 

Abatchof chewing gum centres were prepared that, as the only gumbase polymers, 
contained degradablepolymers as definedhereir. Part of thebatch was hard coated 

using the process described in Example 8 with sorbitol and maltitol coatmg 
20 suspensions,respectively.Ilxeremainingpartofthebatchwasusedasnon-coa^ 

chewing gum centre controls. 

SUBSTITUTE SHEET (RULE 26) 
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The coated centres and the non-coated control centres were stored at 30°C at RH of 
700/0 i e. relatively extreme storage conditions. The degradation of the gumbase 
polymers was momtored by determimng at weekly intervals the GPC average M„. 
5 The results of this test are summarised in the below Table: 



Week 


control 


sorbitol 
coated 


maltitol 
coated 


%Mw. 1 
control gum 
centres 


%Mw, 
sorbitol 
coated 


%Mw, 
maltitol 
coated 






chewing 


chewing 




chewing 


chewing 






gum 


gum 




gum 


gum 


0 


30,000 


30,000 


28,210 


100 


100 


100 


1 


22,730 


22,667 


23,739 


75.8 


75.6 


84.2 


2 


20,374 


1 20,365 


20,226 


67.9 


67.9 


71.8 



As it appears, mider the high tenq)erature/humidity conditions, there wasarelatively 

rapid degradation of the polymers irrespective of the coating. THe sorbitol coating 
did notunprovestabiUty of the polymers, whereasaprotective effect of the mahtotol 
coating could beobserved. It shouldbe noted, however, that the Storage conditions 

were extreme and would only rarely be encountered in practice. It was therefore 
decidedtorepeatthestabiUtytestmiderconditionssimilartogeneralambient 

conditions 



EXAMPLE 13 



Storage stabiUty under ambient enviroiimeiital conditions of coated chewing 
20 gum elements comprising degradable polymers 
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A Stability test was canied out in the same 



manner as described in Example 12 with 
gum centres were kept at 
had been stored for 



21°C at a RH of 55%. The 
aboutlyear at ambient conditionspriortobeing coated. Accordingly^eimtialM, 

intbis experiment was substantially lowerlhan in Exanq,le 12. where firesWy 
prepared gum centres werensed-TbislowerimtialMwisanindicationof the 

degradabily of the polymers. 

The results of tbis test are summarised in the below Table: 



Week j 


control 


Mw, sorbitol 
coated 

chewing gum 


%Mw, 
control gum 
centres 


% Mw, sorbitol 1 
coated chewing 
gum 


0 


9,800 


7,000 


100 


100 


1 


10,200 


7,223 


100.4 


103.2 


2 


9,268 


6,167 


94.6 


88.1 


I' 


6.329 


6.094 


62,0 


84.4 



s substantially 



As it appears, the initial Mw of the oneyear old gum centres was^ 
reduced as compared to that ofthefieshgumcentres tested inExample 12. Agam 

s that degradable polymers contain unstable bonds lhat are broken 



down under enviromnental conditions. The results of this e 
demonstrates thattheappUcationofacoatinglayer can reduce therate of degradation 

substantially.asafteraweeks of storage the average Mwofthe coated centres was 
about 85% of the initial value 

whereas in Ibe non-coated centres it had decreased to about 62%. 
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CLAIMS 

chewing g™«n.rcc<»,^.tl«st<m.»™mn^ 
5 „rresmou.polymera3dab<».t0.1to75%byweightomc«^coatmg. 

„oh«vmgofm=ckewmgsim,ca»s«ared»cS<moftor.teofde8:adaBonof<he 
a,ta«,one«»m»««taaydegradableela*m«ioor«smouspo^^ 
10 o<»i.p«redto.d.»mggumofto««m.<»a50sifionWisnotoo^ 

is a hard coating. 

15 4Acoatedchev^^elemeatac^rdingtoanyofolain.l-3wherethe^^ 
one degradable polymer containsbonds that are chemicaUyuBstab^^^ 

5 Acoatedche>vinggumelementaccordingtoclaim4wherethecbem^^^^ 
unstable bonds can be broken hydrolytically orby exposure to light 

. . • ™pWertaccoTdmBtoclaim4or5wherethechemicaUy 

6 A coated chewing gum element accoTomgiuwouxi 

conditions. 

25 7 Acoatedchewingff>m=lemealac«,rding«>dato6where.tl=astl0%ofto 
cheouoaUyun^lebonasarehrota after o«mon4maer«vironm»W 



8 Ac<>atedd>™i«gglmiel=m»taoc<rfmgtoanyofdain.l-7wh™te^l«^ 
30 oned»gta»lepolymerisselectedftomtogr<».pcomistmgofanesto.. 

o.rt»na.e,ane*«.ana«ide.».«re«».apep*de.ahomopol,n>erofa»u.oac>d. 

and a saccharide. 
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9 Acoatedchewinggumelementaccordmgtoclaim8,wheremt^^ 
selected ftomihe group cmsisting ahomopolymer. copolymer, te^^ 



5 



10 



10 Acoatedchewinggumelemeataccordmgtoclaims8or9where<hepolye^^ 
polymer is obtaiiied by the polymerisation of one or more cyclic esters, preferably 
made from a cycUc ester selected from the group consisting of a lactide. a glycohde, 
trimethylene carbonate, 5-valerolactone, ^propiolactone and 6-caprolactone. 



ILAcoated chewing gum element according to claimlOwhere the polyester 
polymer is a bomopolymer. 

12.Acoated chewing gum element according to claim lOwhere the polyester isa 
15 copolymer. 

13 AcoatedchewinggumelementaccordingtoclaimUwherethecopolymeris se- 
lected fiomihe group consistingofacopolymer of lactide and ^-caprolactone and a 
copolymer of €-caprolactone and S-valerolactone. 

20 

14 AcoatedchewinggumelementaccordingtoclaimlSwherelhemolecular 
weight ratio between the lactide and 6-caprolactone is in the range of99:l to 80:20. 

15 Acoatedchewinggumelementaccordingtoanyofclaims9-14wherethe 

25 averagemolecularweight(Mw)ofthepolyesterpolymerisintherangeofl,OOOto 

9,999. 

16. Acoated chewing gum element according to any of claims 9-14where the Mw of 
the polyester polymer is in the range of 10,000 to 99,999. 

17. Acoatedchewinggumelementaccordingtoanyofclaims9-14wheretheM.of 
thepolyester polymer is in the range ofl00,000 to 1.000.000. 
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18 Acoatedchevmggumelmentaccordingtoanyofclai^ 

elastomeric components of the chewing gum centre are enviiomnentally degradable 

polymeis. 

^ 19. A coated chewing gum element according to any of claims 1-18 where the 
chewing gum centre has aform selected fiom the group consisting of apellet, a 
cushion-shapedpellet. a stick, a tablet, a chunk, a pastille, a piU and a sphere. 

10 .20. A coated chewing gum element according to any of claims 1-19 where the outer 
coating is a hard coating. 

21 Acoatedchewing gum element according to claim 20 where the hard coating isa 
coating selected from the group consisting of a sugar coating and a sugarless coating 

1 5 and a combination tibereof . 

22 A coated chewmg gum element according to claim 2 1 where Ihe hard coating 
comprises 50 to 100% by weight ofapolyol selected fiom the group consisting of 

sorbitol, maltitol, mamiitol. xyUtol. erythritol. lactitol and isomalL 

20 

23. A coated chewing gmn element according to any of claims 1-19 where tiie outer 
coating is an edible film conqjrising at least one con^onent selected from the group 

consisting of an edible fihn-formmg agent and a wax. 
25 24 Acoatedchewinggumelementaccordingtoclaim23whereintiiefihn-forming 
agent is selected from the group consisting of a ceUulose derivative, a modified 
starch, a dextrin, gelatine, shellac, gum arable, zein, a vegetable gmn, a synthetic 
polymer and any combmation fliereof. 

30 25. A coated chewing gum element according to claim 23 or 24 which is a stick. 
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26: Acoatedchewing gum element according to claim 25 where one side of the stick 
is coated. 

27.Acoated chewing gum element according to claim 25 wherebolh sides of fee 
5 stick is coated. 

28 Acoated chewing gum element according to any of claims 20-27 where the outer 
coating comprises at least one additive component selected fiom the group consisting 
of abinding agent, a moisture absorbing component, a fihn forming agent, a 
10 dispersing agent, an antisticking component, a bulking agent, a flavouring agent, a 
colouring agent, a phamiaceutically or cosmetically active component, a hpid 
component, a wax component, a sugar, an acid and an agent capable of acceleratmg 
the after-chewing degradation of the degradable polymer. 

15 29.Acoatedchewinggumelementaccordingtoclaim28whereintheagentcapable 
of accelerating Ihe after-chewing degradation of the degradable polymer is a 
hydrolytically active enzyme. 

30. Acoated chewing gum element according to claim 28 or 29 where the at least 
20 one additive component is encapsulated. 

31. A coated chewing gum element according to any of claims 1-19 where Ihe outer 
coating is a soft coating. 

25 32 Acoatedchewinggumelementaccordingtoclaim31 where thesoftcoating 
comprisesacoatmg agent selected from the group consistingofasugarandastarch 

hydrolysate. 

33 . A coated chewing gmn element according to claim 3 1 where Ihe soft coating 
30 comprises a sugar free coating agent 
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34. A hard coating process for preparing a chewing gum element as defined in any of 
claims 1-19, the process comprising the steps of 

(i) preparing a chewing gum mass comprising at least one enviromnentaUy 
5 degradable elastomeric or resinous polymer, 

(ii) forming said chewing gum mass in to a desired gum centre form, 

(iii) subjecting the thus formed chewing gum centres to at least one coating cycle 
10 comprisingapplyingontothegumcentresanaqueoussolutionofacoatingagent, 

and 

(iii) repeating said cycle until the coating layer constitutes 0. 1 to 75% by weight of 
the chewing gum element 

15 

35. A process accordmg to claim 34 wherein the at least one coating cycle comprises 
at least one further step selected fiom the group consisting of applying the same 
coating agent onto the centres in powder forai and drying of the partially coated 
centres. 

20 

36. A process according to claun 35 wherein the coating agent is selected from the 
group consisting of a sugar coating agent, a sugarless coating agent and a 

combination thereof. 

25 37. A process according to claim 36 wherein the coating agent is selected from the 
group consisting of a polyol and a hydrogenated starch hydrolysalfi. 

38. A process according to claim 37 wherein the polyol is selected from tiie group, 
consisting of sorbitol, maltitolmamiitol, xyUtol, erythritol, lactitol and isomalt 

30 

39. A process according to any of claims 34-38 wherein the coating process 
comprises 10 to 100 coating cycles, such as 20 to 80 cycles. 
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. 40Aprocessaccordingtoaxryofclaixns34.39^er.ind^gthecoatmg^ 
one additive component selected from the group consisting of abindmgagent. a 
moisture absorbing conq)onent, a film fomung agent, a dispersing agent, an 

5 antistickmgcomponent,abiilldngagent.aflavouringagent.acolonr^ 

pharmaceuticaUy or cosmetically active component, a Upid coii5)onent. a wax 
component.asugar,anacidandan agent capableofacceleradngfteafter-che^^ 

degradation of the degradable polymer, is appUed. 

10 41 Aprocessaccordir.gtoclaim40whereintheagentcapableofacceleratmgthe 
afler-chevmg degradation ofthe degradable polymer isahydtolyti^^^ 



42. Aprocess according to claim 40 or41 wherein the at least one additive 
15 component is encapsulated. 

43. Aprocessaccordmgtoanyofclaims34^2whereinthechewinggumcentresto 
be coated is subjected to a gmnming or glazing treatment 

20 44 Aprocessaccoidingtoanyofclaims34^3comprisingafurtherstepselect^^ 
from the group consistingofasmoo1hingtreatment,afix,stmg treatment 

coating. 

45. A process for coating a chewing gum element according to any of claims 1-1 9. 
25 comprising the steps of: 

(i) preparing a chewing gum mass comprising at least one enviromneatally 
degradable elastomeric or resinous polymer. 



30 (ii 



(ii) forming said chewing gum mass in toadesired chewing gum centre form. 
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(iii)appl3angontoatle^tapartofthethusfonnedchewii^gumcea^^ 
film comprising at least one edible film-forming agent 

to obtain an at least partiaUy coated chevmg gum element comp^^^ 
5 weight of the coating layer. 

to group confuting of a ceUulo^ drfvative. . modifl»l s«ch. a d««n. geWm=. 

shellac, gum 

10 



arabic, zein, a vegetable gum and a combination thereof. 



47. Aprocess according to claim45 or 46 wherein the gum centre is in the fomiofa 
stick. 

48. A process according to claim 47 wherein both sides of the stick is coated. 

49. Aprocess according to claim 47 wherein one side of tiie stick is coated. 

50 Aprocessaccordingtoanyofclaims45-49whereinthecoatingcomprisesat 
least one additive component selected from the group consisting of abindmg agent, a 
20 moisture absorbing component, a film forming agent, a dispersing agent, an 

aatisticking component, a bulking agent, a flavouring agent, a colouring agent, a 
pharmaceuticaUy or cosmeticaUy active component, a lipid component, a wax 
component,asugar.anacid and an agent capable of accelerating the afler^hewmg 

degradation of the degradable polymer. 

51 Aprocessaccordingtoclaim50whereintheagentcapableofacceleratingthe 
after-cbewing degradation of the degradable polymer is ahydrolyticaUy actve 
enzyme. 

30 52.Aprocessaccordingtoclaim50or51wheretheatleastoneadditivecon,ponent 
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53. A soft coating process for obtaining a coated chewing gum elemeat as defined in 
claim 31, conq>rising the steps of: 

(i) preparing a chewing gum mass conq)rising at least one enviromnentally 
5 degradableelastomeric or resinous polymer, 

(ii) forming said chewing gum mass into a desued chewing gum centre form, 

(iii) subjecting the thus obtained chewing gum centres to a soft coating process 
10 comprising alternately applying to the centres a non-crystalUsable caibohydrate 

solution and a sugar powder until the soft coating layer constitutes 0.1 to 75% by 
weight of the chewing gum element 

54. A process according to claim 53 wherein the carbohydrate syrup comprises a 
15 starch hydroly sate. 



55. A process according to claun 53 or 54 wherein the coating comprises at least one 
additive component selected ftom the group consisting of a binding agent, a moisture 
absorbmg component, a fihn forming agent, a dispersing agent, an antisticking 
component, a bulking agent, a flavouring agent, a colouring agent, a 
pharmaceutically or cosmetically active component, a Upid component, a wax 
component, a sugar, an acid and an agent capable of accelerating tiie after-chewing 
degradation of tiie degradable polymer. 

56. A process according to claim 55 wherein the agent capable of accelerating the 
after-chewing degradation of the degradable polymer is a hydrolytically active 



30 57. A process according to claim 55 or 56 wherem the at least one additive 
component is encapsulated. 
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58 . A coated chewing cum according to any of the claims 1 to 33 . wherein the coat 



59. A coated chewing cum according to any of the claims 1 to 33. wherein the coat 
5 encapsulatesthechewinggmnpartlyandwhereinthecoatcomprisesatleastoneof 

the followmg ingredients flavor, acids or active substances. 

60. A coated chewing cum according to any of the clahns 1 to 33, wherein the coat 
encapsulates the chewing gum completely. 

10 

61. A coated chewing cum according to any of the claims 1 to 33. wherein the coat 
comprises low hydrophiUc components, such as maltitole. 



62. A process according to any of the claims 53 to 57. whereby a sugarfree coating. 
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